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5 fea a. g a & * 6^ # *+«^*T *j £ & ?»J t tii & *y - 

*h ACE^iU^I/D^ID^, AGT*B#M235T.&B3!, ALR2&Btt 
(CA)n-5'(z-2)^Hj3!!, ALR2*H£^EttC106T*.Bfi, TNF-aM 
¥> G-308A , ««.*JL*h**| , 4Ht&X±#4tJn ALR2 4*«.B£ , 

io M^Mir-A. 

2. *#&#|*4U flfst****, i£fe#-^^t^#^#^. 



3. *»*.*J**2^ii.^^r*, *tWp°4A# ( 



4. JM**.*^*. 1 13^-^4^*, PCR^ 
£HfJf ACE. AGT\ ALR2ilTNF-aA$jNfc. 

5. *»^*^4^^^r* f **4rJt*M34*3|4fcjfr : it Jf ACE 

^ SEQ ID NO. 1 Jj SEQ ID NO. 2; r Jf AGT&B-iM 4* SEQ ID 
NO. 3 J* SEQ ID NO. 4; TOF-a&B** tfi SEQ ID NO. 5 H SEQ ID 
NO. 6; r if ALR2 &B «A «* SEQ ID NO. 7 J* SEQ ID NO. 8 & SEQ ID 
NO. 9 Mi EQIDNO. 10, 

****** n 



4*DD&B3L 



8. 1 A G-308A* 

I/D & HI S , AGT * B 6$ M235T & IS) « , ALR2 £. H 4* (CA)n-5 '(z-2)J- H) 
&, ALR2£.B£3H^a*$ ClOOT^Bai, TOT-a^fitf G*308A&Bg, 

io io. 9 «ts«.^«^ f *t*f*«****e.**, ##»r 

11. *M&£uf'J^-.£ 9 J. KM*— m?f[tiL¥j1&%, *tWl/D|.i 
DDJ.BM. 

15 

12. #4ftfc.*iJJMi 9 J. lOte— ^/fiiift&tf , ^-t^T^ G-308A 

GG&B3L 

20 

*&te^T£&'M^'Jt^-£^-- ACE 1/DJl.B 
S , AGT 46. B 6^ M23 5T Js. B , ALR2 & B ft (CA)n-5 '(z-2)^ B ® , ALR2 
M&^^-Ktf} C106T^B35!, TNF-a JS- B G-308A MjSL&S. 
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15. *M£**.#J*#. 13* uWiHtfj-Rfflg:, £tar*&*$ I/D^im^ 

16. #*M'WMU33!l 15-f£— ^^^^'J^r,^t^T^.^G-308A 

ACE, AGT\ ALR2* TNF-a^H^; 

is. fe&M'jjH*. i7^^^.j^:, &f4tmwm#i$]%>%: 

ACE£.E&.m#l SEQIDNO. 1 ^ SEQ ID NO. 2; 4f*f AGT^^ 1# 
15 SEQ ID NO. 3 SEQ ID NO. 4; TNF-a^gJ^ ^ SEQ ID NO. 5 

-5 SEQIDNO. 6; 4fif ALR2 JkBtefl # SEQ ID NO. 7 ^ SEQ ID NO. 8 
* SEQ ID NO. 9 ^ EQ ID NO. 10. 
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i&il.&|£) ACE, AGT, ALR2 ^ TNF-a ^— ^-i^^>Mi#^^^#ii^r 

^-^^0 , £ P^fem WJ&^&teTT 40 - 50 % (Ritz E, Rychlik 
I, Locatelli F, Halimi S, End-stage renal failure in type 2 diabetes: a medical 
catastrophe of worldwide dimensions, Am J Kidney Dis, 1999; 34: 795-808)o 

T¥m&m%&$mM-&&#i>*j ^m^— , #it#j 2025^-, 

4» £0 4000 ^>^*J#-fcjL*iiL££ ^ t (Chan J. C. N, Ng 
M. C. Y, Critchley J. A. J. H, Lee S. C, Cockram C. S, Diabetes mellitus-a 
special medical challenge from a Chinese perspective, Diabetes Research and 
Clinical Practice, 2001; 54: S19-27), -^&U3fefc$kH Qj^J!pLffr&.U&. 
#fl***»*^*Jfcrt Jf i§8 A-Mt34#M*3L#a ft » (Chan J. C. 

N, Ng M. C. Y, Lessons learned from young onset diabetes in China, Current 
Diabetes Report, 2003; 3: 101-107; Chan J. C.N, Cheung C. K, Cheung 
M. Y. F, Swaminathan R, Critchley J. A. J. H, Cockram C. S, Abnormal 
albuminuria as a predictor of mortality and renal impairment in Chinese 
patients with NIDDM, Diabetes Care, 1995; 18: 1013-1014; Chan J. C.N, 
Ko G. T. C, Leung D, Cheung R. C. K, Cheung M, SoW.Yf , The long 
term effects of angiotensin converting enzyme inhibition and metabolic 
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control on cardiovascular and renal outcomes in hypertensive Type 2 diabetic 
patients, Kidney International, 2000; 57: 590-600). £-fr<fM.£.g&& ^ 
«4»**^jfe^j*(WHC>.MSVDD)^^3fctJ«.a, «H, #Mt«, EJ 
**** AAD ^ ESRD +(Matrish N. J, Wang 
5 S, Stevens L. K, Fuller J. H, Keen H, Mortality and causes of death in the 
WHO Multinational Survey of Vascular Diseases in Diabetes, Diabetologia , 
2001; 44: S14-21). 

m^^^m,t^^^±^MmA^mwm cesrd) (chanj.c.N, 

io Cheung C. K, Cheung MYF, Swaminathan R, Critchley J. A. J. H, Cockram 
C. S, Abnormal albuminuria as a predictor of mortality and renal impairment 
in Chinese patients with NIDDM, Diabetes Care, 1995; 18: 1013-1014). 
^#Aa*5te,*WHO-MSVDDiiE*(MoiriahN.J, Wang S, Stevens L. 
K, Fuller J. H, Keen H, Mortality and causes of death in the WHO 

15 Multinational Survey of Vascular Diseases in Diabetes, Diabetologia, 2001; 
44: S14-21). &e,feiiE**MtfB£*Btt*tt*H* 

^J.#(NgM, WangY, So W, Cheng S, Visvikis S, ZeeR^, Ethnic 
differences in the linkage disequilibrium and distribution of single nucleotide 

20 polymorphisms in 35 candidate genes for cardiovascular diseases , Genomics , 
2003: in press; Young RP, Thomas G. N, Critchley J. A. J. H, Tomlisnon 
B, Woo K. S, Sanderson J. E, Interethnic differences in coronary heart 
diseaes mortality in 25 populations: associations with the angiotensin 
converting enzyme DD genotype frequency, Journal of Cardiovascular Risk, 

25 1998; 5: 303-7). #AJQ**ti#*tf 1 

(Chan J. C. N, Ng M. C. Y, Critchley J. A. J. H, Lee S. C, Cockram C. 
S, Diabetes mellitus - a special medical challenge from a Chinese 
perspective, Diabetes Research and Clinical Practice, 2001; 54: S19-27). 
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^- ^^-t 4 3t^^^-#ie»^|^^W(Chan J. C. N, Cheung J. C. K, Lau 
E. M. C, Woo J, Swaminathan R, Cockrara C. S, The Metabolic Syndrome 
in Hong Kong Chinese-the inter-relationships amongst its components 
5 analysed by structural equation modeling, Diabetes Care, 1996; 19: 953-9). 

i>t)&5L-&i & (Chan J. C. N, Tomlinson B, Nicholls M. G, 
Swaminathan R, Cheung C. K, CockramCS, Albuminuria, insulin resistance 
and dyslipidaemia in Chinese patients with non-insulin-dependent diabetes 

10 (NIDDM), Diabetic Medicine, 1996; 13: 150-55)^^^^#J^/|ej##. 

(Lee Z, CritchleyJ, Ko G. T, 
Anderson P, Thomas N, Young R, et al, Obesity and cardiovascular risk 
factors in Hong Kong Chinese, Obesity Reviews, 2002; 3: 178-182). J5t 
^^^JMA^^^^ R%^3Mfr(The Diabetes Control and Complications 

15 Trial Research Group, Clustering of long term complications in families with 
diabetes in the diabetes control and complication trial, Diabetes, 1997; 46: 
1829-1839)^^^^^e J ^ii^Tit#^^^^^-^'^^^^it^lt 
^3>)T#-35^#^(ImperatoreG, Hanson RL, PettittD, Kobes S, Bennett 
P, Knowler W, Sib pair linkage analysis for susceptibility genes for 

20 microvascular complications among Pima Indians with type 2 diabetes. Pima 
Diabetes Gene Group, Diabetes, 1998; 47: 821-30; Imperatore G, Knowler 
W, Pettitt D, Kobes S, Bennett P, Hanson R, Segregation analysis of diabetic 
nephropathy in Pima Indians, Diabetes, 2000; 49: 1049-56). 

25 ffl (Cooper M , Pathogenesis , prevention and treatment of diabetic 
nephropathy, Lancet, 1998; 352: 213-9). AGT M235T £ TT &ft 
Ms ACE I/D £&<&D^te^©-^&^AjMfc, B;4^JMfc*»t®A-fc 
^^^c^4^4'^3^^*^cf>(Fujisawa T, Ikegami H, Kawaguchhi Y, 
Hamada Y, Ueda H, Shintani M, et al, Meta analysis of association of 

30 insertion/deletion polymorphism of angiotensin I converting enzyme gene 
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with diabetic nephropathy and retinopathy, Diabetologia, 1998; 41: 47-53; 
Young R. P, Chan J. C.N, PoonE, Critchley J. A. J. H, CockramC. S, 
Associations between albuminuria and angiotensinogen T235 and angiotensin 
converting enzyme insertion/deletion polymorphims in Chinese NIDDM 

5 patients, Diabetes Care, 1997; 21: 431-7; RingelJ, Beige J, KunzR, 
Distler A, Sharma A, Genetic variants of the renin angiotensin system, 
diabetic nephropathy and hypertension, Diabetologia, 1997; 40: 193-9)= 
&mJfri®fo^&tf)$®l&®^- * KpJM^^iJ-f- a(TNF-a)^&^#-^$L& 
ifc$t>\£.iif] ^^Hl -f- (Hotamisligil GS, Spiegelman BM, Tumor necrosis 

10 factor : a key component of the obesity-diabetes link, Diabetes, 1994; 
43: 1271-8), «ftJ&&iHM£^&tet ®**JM&&=iMM ^ '{f^t-^ — 
^-g-g-Jfafc (Chan J. C.N, TomlinsonB, NichollsM. G, Swaminathan R, 
Cheung C. K , Cockram C. S , Albuminuria , insulin resistance and 
dyslipidaemia in Chinese patients with non-insulin-dependent diabetes 

15 (NIDDM), Diabetic Medicine, 1996; 13: 150-55). EJ 

jkvf TNF-a zK-f- ^ 4 II 6$ W£>% & & (Moriwaki 

Y, YamamotoT, Shibutani Y, AokiE, TsutsumiZ, TakahashiS, etal, 
Elevated levels of interleukin 18 and tumor necrosis factor alpha in serum of 
patients with type 2 diabetes mellitus : relationship with diabetic 

20 nephropathy, Metabolism: Clinical and Experimental, 2003; 52: 605-8)„ 

ei^^5lTNF-a^S^^^E^G-308A^j^»l!i^^.^^ 
^.^■^"^.'^(Dalziel B, Goskby A, Richman R, Bryson J, Caterson I, 
Association of TNF alpha -308 G/A promoter polymorphism with insulin 
resistance in obesity, Obesity Research, 2002; 10: 401-7)^ TNF-a 

25 #^S£»!±*f &#&(Kroeger K, Carville K, Abraham L, The -308 tumor 
necrosis factor alpha promoter polymorphism effects transcription, Molecular 
Immunolgy, 1997; 34: 391-99), 0£^i£y&S|(ALR2)A£ 

^^^^^(Hodgkinson A, Sondergaard K, YangB, Cross D, MillwardB, 
30 Demaine A, Aldose reductase expression is induced by hyperglycemia in 
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diabetic nephropathy, Kidney International, 2001; 60: 211-8). 
ALR2 &m 5'-(CA)tft z-2 * C-106T £ T 

I, II^#^.%^-.t , ^^^>^^^t^'(WangY, Ng 
M, Lee S, So W, Tong C, Cockram C, et al, Phenotypic heterogeneity 
associations of two aldose reductase gene polymorphisms with nephropathy 
and retinopathy in Type 2 diabetes, Diabetes Care, 2003; 26: 2410-5). 

^^'^^^^r^^-^^^^^CParving H. H, Tarnow L, Rossing P, 
Genetics of diabetic nephropathy , Journal of American Society of 
Nephrology, 1996; 7: 2509-17), 

ft 3& ^ tft *fc (Collins F , Green E , Guttmacher A , Guyer 
MobotuNHGRI, A vision for the future of genomics research. A blueprint for 
the genomic era, Nature, 2003; 422: 835-47). &%r$L + M # 
iL**>fciMrtfii4*B*tf^Jfc + . &tt#—>H(Ut. AGT TTl-ilf^ 

# ^ h ace d f-^L m — &*h*## ^ ^ a/ 6 m 

(Young RP, Chan J. C. N, Poon E, Critchley J. A. J. H, Cockram C. S, 
Associations between albuminuria and angiotensinogen T235 and angiotensin 
converting enzyme insertion/deletion polymorphims in Chinese NIDDM 
patients, Diabetes Care, 1997; 21: 431-7). ^.-fflSS— >HMt7 

ALR2 TT &. m # t 9 Jfa.«,&**#^3* & '8"^ tt-fcKMMT &(Wang Y, 
Ng M, LeeS, SoW, TongC, Cockram C, etal, Phenotypic heterogeneity 
associations of two aldose reductase gene polymorphisms with nephropathy 
and retinopathy in Type 2 diabetes, Diabetes Care, 2003; 26: 2410-5). 



Sift., &%L*nft^&\— #N&»it 

6 A * ** # * + A5^*T *] £ * *J * ¥i 3- >>- - 
5 *h ACE SB ^ I^l-W, AGTSB<HjM235TSB3!!, ALR2SBS* 
(CA)n-5'(z-2)SB32, AIJM&BJM&^attC106T*.BSl, TNF-aSB 
«* G-308A JtB«. ^^*i^*^J. ALR2 4*&B$> . 

ACESBtfU/DSB^, AGTSB<Hj M235T SB3H, ALR2SB^ 
is (CA)n-5'(z-2)SB3H, ALKZ&mM^l^&tf} C106T^®^, TNF-aSB 
¥) G-308AJtH«,«3L*i*^^.*-fr*.^+**/8 ALR2 **&B-3L 
>M^£J?8 + » I/D I^M^t DDl.it , G-308A £ 
GGSB31L 

A***-***-*-*. it*JtH^fc4#AGTJtHW TTj^Bfi, ACESB 
^DD/DlSB3H, TNF-aSB<Hl GGSB3*, AGT SB <ft TT SB3* , 
ALR2 SB (ft x/z-2 o «, z-2/z-2 SB , ALR2 SB # CT/TT 1-^. 
9 947*JtB^«.n3i****t ACE SB I/DSB«H 

30 ^^LilM*,*^** Kaplan-Meier . 
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sf*£-*t*b(® 3C)<Hl Kaplan-Meier ^^.©o 

^L$lJ £ # 4& 4b # 3fc (Cooper M , Pathogenesis , prevention and treatment 
10 of diabetic nephropathy, Lancet, 1998; 352: 213-9). « K^Mt B # * 

*/frliO& AGT&E M235T 6^ TT ACE & 

BW)^ DD/ID&B^, TNF-a^© G-308A <Hf GG JkB^ , ALR2 
x/z-2 jK, z-2/z-2 ( z = z-2 *H*4Mfc& B ) CT/TT M^AtSl 

& * 4 W&ft H « . 

15 

Ift-^J*.* **"AGTJtB M235T^"AGTM235T"A 
#"AGT &® m M235T *.«S! W ; ^-i#"ACE &B I^)"^*"ACE I/D £ & 
*±"ir'ACE £-m#J I/D *H"^#3N«; ^"TOF-clM GG w *W-f 
20 "TNF-a G-308A<Hf GG J-B#"; ^i# M TNF-al-® G-308A"^,"TNF-a 
ilJl^E^ G-308A £ &'&"i&'TNF-a G-308A"i&"TNF a G308A 
£ &4£";&# M TNF-ca6.S G-308A 5'-(CA)n 
z-2^^0"^*"ALR2 (CA)n-5'(z-2)"^I^"ALR2SB 5'-(CA)$ 
5.^?'J^(z-2)&®^"; ^i#"^Sti£^^(ALR2)^ C-106T £ &»&^ T 
25 4i*.B"^Wf- ,4 ALR2TT*.B^.ALR2jfe.« TT**"ALR2*B CT/TT 

* ALR2 # C-106T £ B*M* ALR2 

*«t-fcl*^r If** ^ & &£HpT iNfc: & t A 

30 5^T^^*4M^^ + ACE&B#I/D.*.B£, AGT^ 
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B#M235TJkH-fi, ALR2^^J^(CA)n-5'(z-2)S^^, ALR2*-B£3fr 
-f-E^ C106T^@S, TNF-a&.®# VX&.$r2-*Y%n , 

&fr& m X%.*k4LM ALR2 & &>\k%fm&&&M&&%- 

##^*ML*A* 

(a) *A* + *Ufc*.B*i. DNA 

(b) «UkB*&DNA*p|JtfcL/fl PCR**4rifJ6.BflLDNAl'H ACB46. 
B, AGT, TNF-aG-308A ^ *(ALR2)CA *XA>9\ » 
ALR2j.B^ C106T>&^^; 

AGT 4 ACE RAS 
4^ (Cooper M , Pathogenesis , prevention and treatment of diabetic 
nephropathy, Lancet, 1998; 352: 213-9; Ringel J, Beige J, Kunz R, 
Distler A, Sharma A, Genetic variants of the renin angiotensin system, 
20 diabetic nephropathy and hypertension, Diabetologia, 1997; 40: 193-9). 

Spiegelman BM, Tumor necrosis factor : a key component of the 
obesity-diabetes link, Diabetes, 1994; 43: 1271-8), # 
jM^^^^^^W^*^ (MoriwakiY, YamamotoT, ShibutaniY, 

25 Aoki E, Tsutsumi Z, Takahashi S, et al, Elevated levels of interleukin 18 and 
tumor necrosis factor alpha in serum of patients with type 2 diabetes 
mellitus: relationship with diabetic nephropathy, Metabolism: Clinical and 
Experimental, 2003; 52: 605-8). iUt0i**»***AW***rtjfe# 
feft-f tfj to, ALR2 fl^^jfit-f jfe* (ChungS, Ho E, 

30 Lam K, Chung S, Contribution of polyol pathway to diabetes-induced 
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oxidative stress, Journal of American Society of Nephrology, 2003; 14: 
S233-6). 

jfe^^^^>&^^iM^&^^?f tI ESRD ^iMW^i£.$L^(Brenner B. 
M, Cooper M. E, De Zeeuw D, Keane W. F, Mitch W. E, Parving H. H 
# , Effects of Losartan on renal and cardiovascular outcomes in patients with 

10 type 2 diabetes and nephropathy , New England Journal of Medicine , 200 1 ; 
345: 861-9; UKPDS, Intensive blood glucose control with sulphonylureas or 
insulin compared with conventional treatment and risk of complications in 
patients with type 2 diabetes (UKPDS 33), Lancet, 1998; 352: 837-53; 
Adler A. I, Stratton I. M, Neil H. A, YudkinJ. S, Matthews D. R, Cull C. 

15 A , Association of systolic blood pressure with macrovascular and 
microvascular complications of type 2 diabetes (UKPDS 36): prospective 
observational study, British Medical Journal, 2000; 321: 412-9). fcxi# 

iS.^tm ACE, ALR2 *H>] M ! A 9f f&f'kifrmrtm *^*h 
jfeJ^yftJ^Mtiftffi&^J ^(Cotter M, MirrleesD, Cameron N, Neurovascular 

20 interactions between aldose reductase and angiotensin converting enzyme 
inhibition in diabetic rats, European Journal of Pharmacology, 2001; 417: 
223-30) o ft^-Z-g-fLZ-ft & & 

tfuuttf £ BjMiM*JMk4^-fr#»**$l1M ( esrd ) 

MAftA>jr 40-70%. (® 3). *-f«4|Ht#JtBf6^**^XE.**t^*r 

30 j£tf^&M&8]&.4tiH&&* &4U£.9l& < R'&tilM*1kte.&LMtJtVb& 
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W***^***^ 66%, JMUMTO*** l*£BMM*tt*#** 
*.4rj*#T T DD LB Sxt ESRD # A* TOF-a***** 

**jUt#*t*H£*7ii 5 #*B*W**&i#fltf ********* 

3® * vx Jl&t *WJ — #* * £ * B * * * ^ * J * ' i|[ 

# t £*fc^«a , «./Q ntsa^ « n # # urn t b 

lt#****e.*rt\ ##Ti«uMl**^*#tf***-*.«- 

&&teJLi£S#ifa4f*fLB ACE, AGT\ ALR2 A TNF-atf— 
^4LAW**J4t^^****+.*5l«rAA^SEQIDNO: 1 #J SEQ 

ID NO: 10. 

99 T ^ — *f # # «#J & . « # -Mr T *1 £ * 

^Jt^J.^— ACE ^"^^ 
I/D4@f, AGT LB ^ M235T LB U , ALR2 LB #KCA)n-5'(z-2)LB 
, ALR2 LB ^ K ^ C106T LB , TNF-a LB tff G-308A LB 42 , 

1 

JM^Kt-^t^*^ 10mlEDTAjMf,$ SDS :fc-§r6 It K 
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IX TE H^t^t c ilaijWfl 260nm 280nm *t #f ft !gJk.W\ DNA 

ACE JtLBW PCR#-fr 

JgLjSLtfLfe tfLtitift Rigat ^ (Rigat B , Hubert C , Alhenc-Gelas F , 

Cambien F, Corvol P, Soubrier F, An insertion deletion polymorphism in 
angiotensin I converting enzyme gene accounting for half the variance of 
serum enzyme levels, Journal of Clinical Investigation, 1990; 86: 
1343-1346). 4tm GeneAmp PCR System 9700(ABI>£#>£ VCR^fo 
(50mM KC1, lOmM Tris-HCl, pH 8.3, 3mM MgCl 2 , dNTP 0.2mM)(ABI) 
tr^t 150ng DNA #^L, 5pmol , Taq 

0.6U(Amersham), *4M*# 20ul. «3ff*-fr*»T: 94°C T£'& 

2min, 94°C lmin, 58°C lmin, 72°C 2min, *30>H»*f, 72°C 
T^-#5min. 31 i&ift^'Jtfc'T: 

5'CTG GAG ACC ACT CCC ATC CTT TCT 3' SEQ ID NO. 1 

5' GAT GTG GCC ATC ACA TTC GTC AGA T 3' SEQ ID NO. 2 
PCR 190bp ^ 490bp *f , ■^T^^^^"#^#^ (insertion 

allele)^®, J&*'MT*tMH4*.B. 

jMfr'frgK.-fr&Brt PCR 

>Kj£4M& Russ iftir&l&jf ( Russ A, Maerz W, Ruzicka V, Stein U, 
Gross W, Rapid detection of the hypertension associated Met235-»Thr allele 
of the human angiotensinogen gene , Human Molecular Genetics , 1 994; 2 : 
609-10). 4&M GeneAmp PCR System 9700(ABI)^.#>^ PCR &(50mM 
KC1, lOmM Tris-HCl, pH8.3,, 1.5mM MgCl 2 , dNTP ^ 50uM)(ABI)t 

200ng DNA ^&L, 0.3uM , Taq 

0.75U(Amersham). 51 %Q ifi % f\ *»T : 

5'-CAG GGT GCT GTC CAC ACT GGA CCC C-3' SEQ ID NO. 3 
5'-CCG TTT GTG CAG GGC CTG GCT CTC T-3' SEQ ID NO. 4 
#3fc4H*M*T: 90°C £44 3min; 94°C 1 min 68°C lmin., 72°C lmin., 



n 



10 ^Nt3£; 90°C30sec, 68°C lmin., 72°C30sec, 30 >HMfr, #. 

^ 72°C lOmin. 

PCR 4b 19 5UTth 111 I(Promega)S£v£. 65°C Jfc 

165bp #4M*A** 141bp ^ 24bp 

TNF-a G-308A £ PCR 

$L$k Wilson #-43&*£#f3r&3&#>^>& (Wilson A, di Giovine F, 
Blakemore A, Duff G, Single base polymorphism in the human tumor 
necrosis factor alpha gene detectable by Ncol restriction of PCR product, 
Human Molecular Genetics, 1992; 1 : 535). feft GeneAmp PCR System 9700 
(ABI)i2bftiUsI , 20ul, lOOng DNA 50mM KC1, lOmM 

Tris-HCl, pH 8.3 , 2.5mM MgCl 2 , 0.2mM ^ dNTP (Boehringer-Mannheim, 
Germany) . 51 & *■ JSL % & O.SwM , Taq H ^ ■* # 
0.05U(Boehringer-Mannheim, Germany). 31 *¥9iftJ*h ^]*»T: 

5'-AGG CAA TAG GTT TTG AGG GCC AT-3' SEQ ID NO. 5 

5 '-TCC TCC CTG CTG CTC CGA TTC CG-3 ' SEQ ID NO. 6 

#3MH*H*T: ^ ^^E. 95°C Jt*t 3min, 95 °C lmin, 58°C 1 min, 
72°C lmin, * 35 >W*« . *Ut£ 72°C 10mm. PCR#"*# f%>ft 10U 
Ncol i^(Promega)^ 37°C «f4Mt#.. >Hf4fc>t«* 3%tf#J**MUfc+ii*t 

# 87bp^ 20bp i f 32. 

m^MM S£(ALR2)CA %%Jk £9 PCR ;&£ 

^^t#g& CA fl^^WEWI Ko PCR 
(Ko B. C. B, Lam K. S. L, Wat N. M. S, Chung S. S. M, An (A-C)n 
dinucleotide repeat polymorphic marker at the 5' end of the aldose reductase 
gene is associated with early onset diabetic retinopathy in NIDDM patients, 
Diabetes, 1995; 44: 727-32)&W4# , W^?IWP 138bp^E 
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5'-GAA TCT TAA CAT GCT CTG AAC C-3' SEQ ID NO. 7 

Arpr2 5 '-GCC CAG CCC TAT ACC TAG T-3 ' . SEQ ID NO. 8 

# 1 ^M13>C(5'-CACGACGTTGTAAAACGAC-3 , )* , Sl : ^r* :5L * 

PCR **JR*t^»^HM4h^«.H , *.t«t#. A*** 4|xl, &^ 
lngDNA$M&, 2.5mM MgCl 2 . dNTP ^ 0.2mM, ?| O.lpmol/ul, 
0.15pmol/ul IRD800 M13 it i$J (-29)5) 4^ , 0.15U Taq &^Bfr 

(Amplitaq, Perkin-Elmer/Cetus, Norwalk, CT). flMMHfr^: 94°C 
3min, 94°C lmin., 57°C lmin, 72°C lmin, 35 72°C 
lOmin. 

PCR 95°C;fo»& 5min, &;&Jl#«) 5.5%tHjSL^#Sfc 

JMUfc-t, ^ 0.8X TBE # Li-COR DNA Analyser (Li-COR, 

Lincoln, NE)%^&, ^#-'fcs.^l^ 75W, 2ML# 55°C. i&it^^ 
ALR2 ^E) 44 23(CA)*X/f-^ Hs*t^#«l^*.H , * t ALR2 

#j 23(CA)"£ iUH'J & Shiga University of Medical Science of Japan tft 
Dr. ShiroMaedaJBfill. 

ALR2 jfe.@ C106T PCR Mb 

KaoYL ^4?S^^^r>*-^f(KaoY, DonaghueK, Chan A, 
Knight J, Silink M, A novel polymorphism in the aldose reductase gene 
promoter region is strongly associated with diabetic retinopathy in 
adolescents with type 1 diabetes, Diabetes, 1999; 48: 1338-40). 
GeneAmp PCR System 9700 (ABI)3bft,SU£ , #JMM*# 20ul, lOOng 
DNA^&L, 50mMKCl, lOmM Tris-HCl, pH8.3, 2mMMgCl 2 , dNTP 
0.2mM)(Boehringer-Mannheim, Germany), f 1 ^SML;^^- 0.5pmol/ul, Taq 
0.5U(Boehringer-Mannheim, Germany). fttyjtfjftH'frT: 
5 '-CCT TTC TGC CAC GCG GGG CGC GGG-3 ' SEQ ID NO. 9 
5'-CAT GGC TGC TGC GCT CCC CAG-3' SEQ ID NO. 10 
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^SMH^HbT: to** 94°C £.44 3min., 94°C lmin., 57°C lmin., 72°C 
lmin ,^-35>i-#^,^ 72 0 C^t 10min.PCR#-4# 5UBfaI(New 
England Biolabs, Beverly, MA)*£ 37°C $*4fcit*. jfrfbtf 3.5%« 
*HMMUfc+&*tfc*3Mf^*- C *4*JkH*JI.# 206bp J& 57bp titi 
5 206bp #4fc&— iHfl*JA 147bp^ 59bp ^^ffJ T^Hi&H. 

2 

■n^ ^ *lb m j & 

^n^r«'JT 711 #4(303 If, 408 63.1+11.1 H 

10 3l*JMH**tt AGT £.B M235T, ACE(I/D), TNF-a*.« G-308A, ALR2 
&B 5'-(CA) n *»J&#-f- C-106T £ 

AJUUMMf*-F lOOnmoyiv^^^Bt^^-^^^^ 
if (spot urine albumi creatinine ratio) ( ACR ) * -f 3.5mg/mmol ^ ^ 
*W(n=388). .fcj|UUMfc»f *."f 150^mol/l A* ACR *<h"f 25mg/mmol 
15 tt**iO&**1frt(n«323). #fe*H-*.S.*»* ACR£ ft 

$k&4f m&.&^&Lif ^(Version 10.0, SPSS Inc, Chicago)^t 

M.i+#^*f. d^^it, *<*lt*^^'flt^D**^#-f-^* (x/+ 
JUWt) SDiM*. Independence Sample T-#l#-5#&##^#fSbft 

# 95%^^^^I^Ifcil ^I^l-S^^^^-^r^'t^^^'^^^^^- 
COR), P 4iL'h-F o.05(2-4,)Ti^>MM^<. *#1f*tt** J 5*-*'ff" 

25 *^ jfe>BL . #,>m3E*^it^ Mm»fr* . Jl* W *(TC), 

#s4Jttf*a^ 4L i 711 «i+«iiifcna#**A 

* t * If* &4*4b*#4trt*. * + ^ 

>(i.±SDisL^-A,^r- J i L ^<4L (x/-A^#t) SD, & If*** If**** 
30 Independent Sample T - ft^f Jfc*a##*# 
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P 4fc 


#TP it 




(N=323) 


(N=388) 




* 




30.0 


53.1 


<0.001 


- 




60.6±10.1 


65.1±11.6 


<0.001 


- 




16.0±1.6 


8.2±5.4 


<0.001 


- 


#*^#:(kg/m 2 ) 


23.9±3.2 


25.5±4.0 


<0.001 


<0.001 




0.87±0.06 


0.91±0.07 


<0.001 


<0.001 


>!t^>S.(mmHg) 


131+18 


153±23 


<0.001 


<0.001 


#^(mmHg) 


72±10 


83±12 


<0.001 


<0.001 




7.6±1.3 


8.1±2.1 


<0.001 


<0.001 


gfrMg.^ «(mmol/l) 


8.3+2.8 


9.5±4.4 


<0.001 


<0.001 


,t>p.m^(mmol/l) 


5.2±1.0 


5.9+1.5 


<0.001 


<0.001 


■y->*^.^SI(mmol/l) a 


l.lx/+1.7 


1.9x/+1.9 


<0.001 


<0.001 


^Mt*6-C (mmol/1) 


1.4+0.4 


1.2±0.3 


<0.001 


<0.001 


^^'>S:I§*^-C (mmol/1) 


3.20±0.84 


3.73±1.21 


<0.001 


<0.001 


jfa-41^-K.^St(nmol/l) 


72.4±14.3 


152.6±105.4 


<0.001 


<0.001 


•/fr-g- & #L#.^.§f J*. (mg/mmol) a 


l.lx/-s-2.0 


128.8x/-=-2.9 


<0.001 


<0.001 




34.5 


47.9 


<0.001 


<0.001 


(%) 


46.7 


81.2 


<0.001 


<0.001 


j&.0#f-(%) 


52.0 


83.0 


<0.001 


<0.001 




25.1 


54.6 


<0.001 


<0.001 




18.6 


43.8 


<0.001 


<0.001 


^jfe't «(%) 


2.8 


13.4 


<0.001 


<0.001 


#:jM£'^fl&5&( 0 /o) 


5.9 


12.4 


0.003 


0.019 




3.7 


8.5 


0.009 


0.098 


RAS^jk^^JfJC/o) 


26.9 


79.9 


<0.001 





^ 2 &^ts£ 5 ^tiMM**********^*****^*" 
*if-*«****.*if*^***^r*.**^ alr2 

5 5'-(CA)n #1 z-2(24.1% vs.18.6%, P=0.01)^ ALR2 1-0 C-106T 6* T 

#^0(25.8% vs. 21.4%, P=0.05). ALR2 5'-(CA) n z-2 * 
rts* z-2 *4t*B4* ACR 7jc^(17.8x/4-12.3 vs. 

12.6x7*12.9 mg/mmol, W).062)*»*.WJfcrt W***(47.4% vs. 37.4%, 
P=0.009). ACE I/D 4* DD/DI JtBSNHMMk H *.B«* 

io zMf-tff TC 7^(5.7+1.4 vs5.5±1.3mmol/l, P=0.047)„ -Mf^MN* & 
Jff«JtJ&, TOF-tt&B O.308AH*6JH t *kGG*Bai4l**>b*Wf** 
#*#Jt^7jc-^tHj ACR(22.9x/*11.5 vs 10.7x/h-13.2 mg/mmol, PO.OOl) 
?fpj&L^^L#,^.Sf 7jC-^(125±95 vs. 108±75 jimol/1, P=0.005) 



£ 7 




































(N=323) 


(N=388) 




(N=646) 


(N=776) 


AGT&B 












M235T 






M235T 






TT 


70.9 


72.9 


T 


84.4 


85.7 


TM 


26.9 


25.5 








MM 


2.2 


1.5 


M 


15.6 


14.3 


ACE I/D 






ACE^S I/D 






II 


45.8 


46.4 


I 


66.6 


67.3 


DI 


41.5 


41.8 








DD 


12.7 


11.9 


D 


33.4 


32.7 
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G-308A 






G-308A 






GG 


80.8 


84.0 


G 


89.9 


91.8 


GA 


18.3 


15.5 








AA 


0.9 


0.5 


A 


10.1 


8.2 


ALR2 &m 






ALR2-8-IU 






5'-(CA)„ 






5'-(CA) n 






x/x 


67.2 


57.7 


X 


81.4 


75.9 


x/z-2 


28.5 


36.3 








z-2/z-2 


4.3 


5.9* 


z-2 


18.6 


24.1+ 


ALR2&® 






ALR2 






5'-(CA)„ 






5'-(CA)„ 






y/y 


89.9 


93.3 


y 


94.4 


96.6 


y/z+6 


9.3 


6.7 








z+6/z+6 


0.9 


o** 


z+6 


5.6 


3.4++ 


ALR2^-@ 












C-106T 






C-106T 






CC 


63.5 


56.7 


C 


78.6 


74.2 


CT 


30.3 


35.1 








TT 


6.2 


8.2*** 


T 


21.4 


25.8+++ 



x=lfc-7 z-2^#J|.@^*h#tefT(CA)nf-£&@; 

*p=0.01, **P=0.09, ***P=0.07, S^*]*b«.^-sSife*-%*1f-**# ALR2 x/z-2 o A z-2/z-2, y/z+6 or 
& z+6/z+6 ^ CT/TT # B^US^H*; 
5 +P=0.01, ++P=0.04, +++P=0.05,, ***«>b*tt'**#J9*lH«** ALR2&0 z-2, z+6 4 T B M 

4L 3 *<*T **#t JtHfiikH £ 711 II Si* 

64(9.0%)^ 0 1 ^AfiUfcH*. 176(24.8%)^ 2 *&lsr*. 
10 mm, 290(40.8%)^ 3 181(25.5%)^ 4 i& 5 >N£,M^3!L 

1 # 2. 3 *»*/f- 4 >M,l!fc*.H£ 
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P=0.006)^.t^4 , r^^Ai#-^^J^ 1.4 (95% CI 0.8-2.4, P=0.3) 
if^SiJ 1.8(95% CI 1.1-1.3, P=0.03)^ 2.0 (95% CI 1.1-3.6, P=0.02)( @ 2 )„ 

$l 3 . 









&*f N (%) 




6 


2 


8(1.1) 


1 AlM-HSt 


31 


25 


56(7.9) 




88 


88 


176(24.8) 


3 A»\*.B« 


125 


165 


290(40.8) 




58 


87 


145(20.4) 




15 


21 


36(5.1) 




323 


388 


711 



3 

TNF-g GG&®^MW&tf}&£ 
jL4JL*T^1'®Jfa-^,n^*li^^4*t TNF-a^@6^ G-308A £ 

fhi^T 1.9 #-(95% CI: 1.1-3.2, P=0.012). 

&4 





4K*#t. (%) 






OR 


95% CI 


P 0L 


GG-/#JI&/#- 


40(12.4) 


38(9.8) 


1 






(Ref.) 














22(6.8) 


24(6.2) 


1.2 


0.55-2.38 


0.710 


GG+/^M&-# 


172(53.1) 


164(42.3) 


1.0 


0.62-1.65 


0.970 


GG+//&# 


89(27.6) 


162(41.8) 


1.9 


1.15-3.20 


0.012 



18 



M 



%Mm> %Lmi&&* &&&J*m3&J*.&&$L£ft*-&9b TNF-a £.13 

45 t, ;&iL#& _ S'^M^ 75.2%, 1f-## code-1; ft $L±& 

5 4£-9HJfr % >\±m ( JM&tft code=l ), HbAlc> FPG faftfetf) %M&* i^jfc-yS. 

(code=l)c JM^ TNF-a&B G-308A ^ CKWflMF 
-(code=0), GG-/JJC# + (code=l), GG+/#L^- (code=2), GG+/*&Jfl t + 
(code=3)= 

10 

$L 5 ' , 







95% CI 


P HL 




1.02 


1.002-1.04 


0.033 




2.6 


1.78-3.71 


<0.001 


^ibL^.-g $41 (mmol/1) 


1.1 


1.03-1.16 


0.002 




2.8 


1.86-4.18 


<0.001 




3.2 


2.19-4.81 


<0.001 




2.4 


1.62-3.51 


<0.001 




2.1 


1.36-3.22 


0.001 




2.8 


1.21-6.59 


0.017 


QQ-/BUfr+ vs GG-/fl&^- 


1.4 


0.57-3.26 


0.482 


GG+/*&#- vs GG-/JJB^- 


1.2 


0.64-2.15 


0.614 



ACT TT/DD jj| M 
4.0 ± 1.4^^ 947 t l^^^^&^^^t^t » 
AttfeSH 7 ACE II/DD &tf*LX% W^^^J ESRD & 1NMP*K % 
*&*t&jk&JW*&lfcSf>500Hmol/l & jfa.j£JH-&&. ft 
lSOnmoW)^ 947 ^ **+ . 62 ^ iMNfciT IfJfc* jfc**K 
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4L 6 A* T £ 947 £ t W ** t ^ ACE I/D £ &*UkB 

jt&tt DD ^0^(19.4% vs. 9.8%, P=0.031)#» D ^&&m ^#-(41.2% vs. 
30.2%, P=0.011). Kaplan-Meier ^*fijL« T ^ II (460 * 23 >N€-4f 
*.£.1f'*UMLW). DK388 * 27^***-«ilb1|-^.*.W). DD(99 
10 t 12 + 

(cumulative renal survival rate)# *fl * ft • (log-rank P=0.019)(® 2). 



.^6 













II 


49.4 


37.1 


DI 


40.8 


43.5 


DD 


9.8 


19.4t 




885 


62 


i 


69.8 


58.8 


D 


30.2 


41.2$ 




1771 


124 



t P = 0.031, % P value - 0.011 M ■jS.i^lf.«.*'fr^**fiiatfl'*.B«l*»* 



15 -ft*. W 

4L 7 Jt^ 7 m jfdlkn 947%*® II * ^ If 
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f-|£^ifc1f-*&**Hcode=l); I) 'I£#J(*)-^»I£, code=l), 

^^^J&^Bt^, SBP, DBP, TC, TG, HDL-C* LDL-C ift*t4k.4&, ¥r 

&#i#i±im(code=r), *>&^&*#t&$Ltf) i W&* $mj&&* 

jh-^&g., ACE I/D ^ ^ DI, code=l vs. II, *fr-f DD, 

code=2 vs. II) o 

« i/d jtHfi^— ^**9iJt***:*.^ dd 

(DDvs.II, %LS£.tfjj&Vktt^% 3.4, 95% CI 1.6-7.3, P=0.002) o ^■'fe^^ 
#1fr&B-?-fete-M!**WMI» i^^jk>!£, -tHfe.2.flM« 



^7 







P #1 ; 




* 95% CI 


P flL 


at Wtf 




0.050 


1.05 


1.01-1.09 


0.013 


jk»lt^lB.(mmHg) 




0.014 


1.01 


1.00-1.03 


0.012 




(mmol/1) 


2.063 


7.87 


2.24-27.7 


0.001 




a 


3.579 


35.8 


4.84-265. 
2 


<0.001 






0.850 


2.34 


1.27-4.30 


0.006 


ACE I/D b DI 




0.595 


1.81 


0.99-3.31 


0.053 


&8 I/D°DD 




1.223 


3.40 


1.59-7.27 


0.002 


I/D° 













AIM 2 itb § M * ^ H j 
738 >ht ffl JMfc II fi#JM ***** — *t 55.5±13 $ , 
5.7+5.7 4. -f-*&<*.±SD], -MT 21.5%*M(DN), >Mf 8% 
***WJfti*(DR) ,53.1%^,%#^#(UC).CT/TT^IH1^#^^(N=267) 
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44 # AER Ifc CC 4@l«f II. (N=471)(30.2x/-5-7.2 vs. 
21.9x/*6.9ug/min, P=0.03)„ ^SUE^^i, *»-*MK #1*1* 
jk^^rjk^L^-^ Alc^, it 3L(P-0.04). 

® * M iUMUMfcMf #2L& ft B * ( Rogus J. 

j, Warram J. H, Krolewski A. S, Genetic studies of late diabetic complications. 
The overlooked importance of diabetes duration before complication onset, 
Diabetes, 2002; 51: 1655-1662), B Bfrfi!*^ 5 ^^4l(n=300) 
£*T*tt^*f + *#l*-» #*J^-^**(n=438)^A«9^3£&: 159 £ 
&I(36.3%)£UW DN, 66 ^ ,f^(15.1%)4sUM^ DR, 121 & ,€1(27.6%) 

DN**DR, 92^ **(21%)$MT ^tfM4 B ^^f UC 

IE, DN ^ DR &Lfi$ z-2 ^fr-i-B (25.7% vs. 16.9%, OR 1.7, 95% CI 1.0-2.8, 
P=0.03). T^^&B (26.4% vs. 18.5%, OR 1.6, 95% CI 1.0-2.7, P=0.04) 

4U8-<Nfr* 4ti5'K 3&#iKJ*HfrW, BP. Mllt^i-^ ALR2 ^S- 
B^(#^**z+6, #^**z-2^#^CT/TT)^#f|£.*, UC&L##*fr 
J&(code=0), z-2(OR2.64, 95% CI 1.02-5.83)^ CT/TT SB 3!! (OR 

2.48, 95% CI 1.19-5.19)^^-^^(OR 1.06, 95% CI 1.02-1.10), BP (OR 
1.04, 95% CI 1.02-1.06), HbAlc (OR 1.23, 95% CI 1.03-1.46), logTG(OR 
20.1, 95%CI3.73-107.7)tMM£(OR2.25, 95% CI 1.10-4.61)*PA«»i DN. 
DR^^A^^^B-f, ^^«jM$#&76.9%. 





1 




m 3a 





40-i 



g. So- 
le- 
ly 

U 20-| 
10-1 



p=0.002 (Loo-rtnuaa) 



J 



0 6 



-r — 1 — r- 

12 18 



-I — " — I — 1 

24 30 



H*«KJ3> 



80 
80 



75 
79 



70 
78 



58 
77 



15 

27 



m 3c 



3 



